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35. mn$L$m& 34 m^^ms, ^w%&mm^m^^ 

±M& GaN GaN *4fc^«*7C#, *MJ*%4*ft* 1 *fife 
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« m ^ 



( LED ) KA^ii#ft*7n#W»*«at ( LED '£p , #£$$##Jj@/1o 
( InxAlvGa^N, 0<X, O^Y, X+Y<1 ) B flTfE* Ef^K^ 

( led ) Bewails. raw^jgf^*»*^feayfczi»^. mm 

S 4A „ B 4B W^ffl 4C ^A^BiS^ftft fl&aiWW GaN • LED 

Ttflr&iffiwm* B-BmmwmuR c-c &m*m^M^fcm 
Mmm^mmtom&x^mm* m 5 ^^B^,i^wMw led *t« 

ftlttH. i^GaN • LED7C#40, ftW^mfo 30 ±ffiflafc§RJMr GaN ft 
^M3K n IS GaN H 32 > In6aNfettJg33. p M AlGaN Jg 34 p £ , 
GaN j§ 35 , ^^M#^fltl^^o n M GaN Jg 32 #J±M7£/£;& ST&SP 
#J^*fcjfcWfifMjMK, &TJ£gPlft n 9 GaN jg 32 M±®^W* Ti #J 
Au m.mh n E&$£ 36 o &±gg|5|ft n M GaN M 32 W±®tfc&|R/Mr±i£ 
ft InGaN m&M 33 , p W. AlGaN jg 34 p M GaN jg 35 . £ p M GaN 

s 35 w±Brortw* Ni $1 au m&to&mirwcmMmw&m 37 , 

&&&±m& p 38 . j* GaN • LED 7C# 40 &-?3£jlift*ft££:&& 
fcftfifc, 'M««4«k»»U:S^A. ^GaN • LEDtg#40 

±Hr«**«tlUm. & n 36 91 p «fi 38 36a , 38a U 

imxm&frmssmwiL. mb, i^GaN • iEDjt^4omitmmm 



# 40 m n «* 36 m>± au m 41 mmmm *«. p mi 38 u a u 

ft 42 Jf9l*B* 44b tt*. *«. ***GaN • U»7Dfr40tt9llW*. 
44a > 44b W^ffli^^ WW 45 LED AT . 

^mm&m, s*mhm«* » ** se «i P 38 jjw*-jl«c^ 
mm^mm.m^M-mmm±m^M 36 . 38 , 

±. 

50fim ft?5Srt. 
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^^t±i«a « m k® , &M&^m®-*s ummmmmtt k 

®o 

±&m-&mMm&K®m&AmwmftM-mfrMf&. 

^®m~^m^i$iE.®^±mm~^m^WM.®^m±^-'m 
^®^h®^-^®±m^®m-^m.m^±mm~^m^^E. 

mvi&&&m&& 20pm w>Ttomft#)&mMo 

±Mmfa&^&n^mmK®,, ^±mmm±m^ GaN %^ 
f&m¥%ft&®mmm~w ^m^^K®± ®m - 
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EttM-»#±#J^-£JI»W*Hl2i «M»^m-b»*»^ 

^#^^sx^;S^±^^^#«i?Fa^±^m=^^W^ 

±*» * W5c# &w dtoMJ:i&»--«» irj ±&n - wtmmm & 
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S\J"o 

±i£&l*#& °r gift A* %±M&4>X lfc±»SfcA7n# w«* w K 

j j v ¥f4f ~j~r" 

jftffl GaN $^#{*JgM GaN jR*fc^&ft7G#. ftAM»fe(f>{R9'Jb*E GaN 

±*&~M7n#ftJ P tfe&#l±i£ GaN ^^^70#fi«J n %&fflf 4&&> ± 
&-&1f7G#fi<J n fc«jp»±i£ GaN m^*7C#^ P ^Wtfi 1 ***. 

U*±i£-$W7C#W p E&&fD±i£ GaN S^fc7C# W n feUZm , & 
MZ|f7C#fl!) n fc&fP±i£GaN P *tt£fil*»i±f* 
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-anting flmeiAits. »±^«fflcitt#«jii±at%«wx^. 

tt^^ttisye^fffis^ftfltrxa, -fiRTUJia— j*~fMfcw 
^^±^m^att^x^ifepriu^: «±*B*##s*7c#w p 
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gift 

a^34»fflfltt«F J:a*9#«3fe76# W p « *W* n * ****** 
S 1 ft***r^*»«*lft« i Wftft**^^^*^*^^ 
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##ft*^#*«tt9ltt«B±JSM«fll» LED nww®. 

m 4A ***j*fl4fcflmWto LED TcftttttttRi ® 4B B-B 

^MSi ®4CMc-ciMS. 

ffl 5 A^j^ftftiwaww led -tt&im&mmm* 

m 6A *3ft^*^j»« 2 m GaN • LED^ftttftttttttttlSi K 6B 
S 7A ^^W^»J 3 AO GaN • LED 7G#ft&tttttiftlB< S 7B 

^^E-E^wBymSo 

B 9A *4^tt£&cJMI 5 ft GaN • LED^ftftttttftttttB; B 9B 
^^G-G^^mfflo 

B 10 6 60 GaN • LED j^ttgrttttffftftB. 

3 11A *4^#££)M 7 GO GaN • LED ?G#ft&tttttt«Bt B 

a 12A %^m^mm 8 &o GaN • led Ttw&i^&immmx m 
m 13 %^m^mm 9 m GaN m led trmwrn® . 

a 14 *^*£&itfl 9 » led ffttfi&9'«JftKi«JftB. 

9 15A 9 60 GaN • LED 7G#fi0&3lfi0#*ftB; B 

9 16A ftftfltW^glfiffl 9 m Si :^6MffH#ft£ttMflftlfl: B 16B 

m n^^^mmm 10 mem • led^^-sw^go*^ 
hums. 



9 



«H»«B. 

W««B. 

b 20 ^m^m^mm^w^^MSimm—^Mmmm^M^ 
m 21 ****w^&Jt« 13 ®ffl&-}]8k&!ffiM®* 

B 22 14 W'»3ft^r«*W«ESB. 

a 23 15 ttfltifitrttftJHra* 

9 25 19 W«i3ft5Srfe«l«Hlffl. 

® 26 ^W^cMM 20 

B 27 Jir5£ftX2+. LED 7C#> UUUS^LEDTC 

#tt^;£R3Wto*IMI»B. 

ffl 28 A^^rtttftWlX^. MMtt^iB* 102 ^raw^w 

B 29 fcfc^fcSjmifcXS't'. **HFjE**±W Si XfiMf 7Ufl= 
LED 7E#ttKXtt£tt*raB. 

a 30 zj&TF&Mmfetttottf'mfc 30 102 zmth&M 

B 31A *^»)M 13 4»«ffl[W LED 7C##MJ&*EB; B 31B ^J?& 
B 32A LED TcftftttttHt B 32B 

m 33A si nm^Ttimmum: m 33B ^?&^n-n 
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msattw^ftw***-* 5— 300MB wmart^. ft&ei 

^E5 — 50nm ft?5Brt*&. «#fclW*:*^h9E5p« Bl±A#±5ftS 

*/^fre« 300M1D UTXlfto 

TBfcfiF. MfMfltt^StS^ 20 — 30^11 , -^jg^ 150 — 200^ fftX 

ttfltiHfiftk. f^?I^IMM. mm&&MMmU'bT 50nm 3> 



n 



WWW* Au atMOttttSfrfriS*. 

ftAM. JH— K2«l-**a4M?#E** n St GaN p £ GaN Bf , 
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( P aS GaN ) ft, *IB&#fa«ttg»fif %«4feA, 

ffi£JitftiteATfttt££liB. m?f P»*<ha«lfe^fiB^*Hi*. © 
WSUSWMfrKWaM^FP*. 

3*MK*»»FP»T. 

ltt*?*Mfc;5M9F. »#, GaN «fAifnff»4IA^A^|UU:Mtt 
W. ^fcWfetottitiSfc*. GaN KUtWA 2. 1 , M^fl&*f|J** 

i. 77 , sfMtBAWWA i. 5 . mum^mmm GaN *** 

9 1 SI® 2 GaN • LED 7C# 1 lft«KkU£ A-A 

tlffirflmB. ftffl 1 2 GaN • LED 7C# 1 30 

±®flc&S*MW GaN 31 \ n M GaN M 32 . InGaN «fttS 33 , p 
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M tlMI * 34 &.R P a GaN S 35 n S GaN 6 32 

WW M^«**T Ni * Au W *Hi*0f^ n «« 6 . 

„ a GaN * 32 »±M***X*±*H InGaN SttB 33 , p & AlGaN « 

34 Blft P a GaN « 35 . «JB. * P a GaN S 36 *±B***«rWi 

Stt i WTO****** o. 28- * - *® 6 * p 

«« 5 mtmwmmm* au «* a u » * 23 . 

JUW»*« UBMBWWHWM. 13a . 13b »*«. *S 

««SIB»»*flW+>MB»"a, 17b,^fflOtt23. 22 ftJMMMft 

17b GaN • LED»#1 MH9W 

17a, 17b ±. GaN • LED 1 «WM» * ■ "b 

;B**sojiLt**ffl. a*. *t»m.<wi • led 7t.fr 1 ««■■«»« 

*«Jl*jS«.*9l»Wlil3-^ 13bM««±«a*S»«15a- 16b. 
*5fe«?8 LED 7D#tofMfWft« 

*1±JW*. 30 ±H«**«* GaN SJ+S 31 , n ffl 

GaNS32, InGaNffittS33, pfi AlGaN « 34 ElXpMGaN S 35 , * 
BS£*aa#Wgt*J«*#- «JS*a*>t6f) p S GaN S 35 M*ffl-t. 
*a#»«iBSI**WE«?FP»sK sift *Ea«». H* Sift *»«I8S 
«im«a. # P a GaN S 35 , p a AlGaN « 34 , InGaN SttS 33 w 

«-*• « n a GaN S 32 

X*. «« GaN • LED 7C# 1 -WW P 5 , n fe® 6 »&<»a 
Aft 22, 23 MJWff M-^HN^- 
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%}T1E n M GaN M 32 W±ffi»J« n «tt 6 , 3RffittM^«#ttlBl&. 
«^ITfS^lA 0. 2pm m Ti Mtftff &£r* 0. 5|mi (fy Au flfcfcjg, :» 

au gt. aif*ttx«, Ni au jKn^ALhimf^tRs 

Au & n «ft 6 ft p 5 ffttftSftEHM . 

30^ .^jg^ 20nn ^M^^^Mas 22 . 23 . 

&2Ug. p M GaN jg 35 J?f4ttI(ftW«tK«» n feftfttfttft 
SttEtt. #»^^h^WNiJ^SlAuMffi^iJW^#±fe^* 0 

Tffi, IfcfiGaN • LED7n#l«Mte9E9l*MS3lil3a^ 13b±W)li^o 
^jfc^M£jtt22> 23^ffilnlT,M^S^30|«l±,ifcGaN • LED 
" 7C# 1 Afc^««tt*. ^3l£S*I^13a. 13b 17a, 17b 

#ifc p «ft 5 ±W«fflfitt 22 mmQi 17a , n «ft 6 ±WmMOtt 22 

mnwm m ftwm&jt. mm, mmmm^mmm ie 

$£S: 17a . 17b gt GaN • LED 7C# 1 _L, — j&£E£ GaN • LED jc# 1 — %L 

mmft&mmm&tmmfc&mmm ie mvc* sew, mesw 

GaN • LED 7C# 1 WJ^;* : J»*riti& 17a > 17b fctff . 

tiiffi*&1foW, & fim GaN • LED 7C# 1 #J LED ^S*, ffi±7£ 
ip%t5|Dn Jfe^ 6 , ^ n IS6Slp|i5 ±7£j^Mfttt 22 „ 
23 , Misti^Mflft 22 . 23 ft GaN • LED 7C# 1 &g$J3(£&li&WR 

7C#- (*£»J*lftGaN • LEDtc#1 ) MR-t ^Mitm^wm 0 MR, 

&T'mik, wum^m^mu 30 mik&m^itm&mw&vttt 

^W^fi.^MlTW^^oaiW.i^ n^6RTUJL*i/>, GaN • LED 
7cfMrt*W**K«, Bp pn imWto*8H^*W7G# 
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att 22 , 23 ftl'Hrjjfife. ISUE 5 — SOOjim »I^5- lOO^im 

w«art*«#. ^muflft 22 . 23 wm^ea lOOum »ff 

£ fi*t 50^ wftftfltfi 1 . mm***®** ft #m&»m*M ioo m 
mm&x 5<>n» wHBta^ led gs&j*3Hfc. -#Mft& 

GaN • LED TcfHTOftttftttfe*. ArTM: p M GaN M 35 Wig 
ffi±^^$!j#WLED7C#W^h» ^IftlJt^^l^ 0. 28mm W iE^" 

7D#*fHW-^-. BP£«»J*. J£tf^fhfcTHB>h» 0. 68 ft, 

©&ftBIR*«Mn3l 1- 26 {go 
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a GaN M 35 ft n M GaN M 32 g, ^#M*bWmM&*£ 22 , 

*W. #±*«Jfc«<f», S^GaN • LED7£#*SMME9ltt<g3lS±, 
<S^HJ#^(5g^^a^#fitl^Si#Jo^$q, GaN • LED TcfHfe 3T!s*£l$Sg 
^PJt^7U#5g#^^7C#^#^^_h, -feRm&GaN • LED 

W:fcafc&382fcfe7Gf|:, #^|5g^GaN • LEDtc#, ifepTW* 

f-. GaN - LED jtfaffi^ftfr^jfc— ^ 

GaN • LEDTcfMMfcflfcStf, &&&Xmm$ft\mM&m*H, #^M£i 
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* - , GaN • LED n 6 , » J^T* BOTlM^r* 

H 6A SJffl 6B ^3S0«***ifi««I GaN • LED 7C# 1 
D-D^illo *39cJK«l«lWE«E^P^E GaN • LED 7C# 1 W n *«6 ± 

^ja^j&KflkBfttt. *nft p 5 i^rfMtlflfe' 

Tlfi^Bj^. 6A mm 6B GaN • LED 7C# 1 Sft 

m^mU 30 ±®#c*fcRftW GaN tK]4>Jg 31 . n M GaN ft 32 . InGaN 
rg&ft 33. pi AlGaN ft 34 ViR p B GaN ft 35 * JWSMIH* W»«U 

n B GaN ft 32 W±B3^*W4tti&«^«P*WTaa^i&»rFW^:W^ 

W±a»ffl^WBfr»*t. ftT BUM n B GaN ft 32 « JiSSBMfcW* " fP 

au &}mmm&i±wm§tT m m au w^ftiKMSijacW n %m 6 „ ft±a 

SPfftnMGaN/132 W±6f ft &$?ft W±*£ft InGaN *£&ft 33 > p B AlGaN 
ft 34 EJUS, p B GaN ft 35 . ftft, ft P B GaN ft 35 RifffitSStil. 
itgtf^ Mg ft Au ^ffttfj p 5 o HJS. ft n f&®. 6 W±ffiJ&ftW 
->h*Au^Au^^W^mBfiii24, ftp«5#J± 
ffi?£j£W 2 Au i&£ Au £&ttJ&ftj&!ttftBa& 25 „ ft7C# 

39 ML 
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E&^GaN • LED 7C# 1 WSitiHf tMflt^i, BPftfkM 
&®LM{hfem±m GaN ♦ LED 7G# 1 lft;S/t^gBI^«^4'lftXl£ 

m 7A mm 7B #$J^#£$£0!llft GaN • LED 7C# 1 fttt«EBgl& 
E-EittW«»H. *mtiiMtoft%4Elr& GaN • LEDtB# 1 W n %*6 ± 
^hlSWWfltt 24 , |H«E P 5 _h^->h^^MOtt 25a , 

P*«5 -tWtt^Wifitt 25a MKtl^fS^ 20mid „ ^jg^ 
180nm. ^^20nm, E-E |R|®±M0^Bg#^ o 

GaN • LEDtc#1 W^ft«ffli2ittSti*. **>fr«SlW 

S 8A mm 8B #jMft**&Jtft|ffl GaN • LED 7C# l ffllftM 
F-F«tt«*H. **lt««rt«E«E^ GaN • LED tg# 1 fi^IIflftfr 

ffr* P 5 Ni J=j Au ^ftijifcjgjB&B*, fc^ p g GaN 

GaN • LED^lWS^^J^I^^I'WXS^, 

19 



mMOtt 25 p 5 T®fitJ P £ GaN Jgif Ni ft JfjftMft . 3* 7 B£ 

itfc»1*«#£. iS»fcMfife 25 ffi&M p TWftWSMMMN* 

mskmmm ^m^mmm^^-t^-t^^ GaN • led 
mmm-^mmwm^R g-g ttAMHian. *^3««w4#ie*^ 

GaN • LED tc# 1 W P 5 5fD n 6 ±&gW#MH-&$> #5iJ« n 
9A <£ • &-hi£ n M GaN M 32 ^TSBPfitli® , TBlM" n 6 , 

mn&UQ MM&mmTmm 37 * p m GaN m 35 w 

au au 24 & 25 « *M«7cttft*m w 

JK 39 Sll, I«pW5 ±ffiW Au fife 25 ftftjUgmttttttgl* 5a ^ 

a n 6 ±mm au afe 24 nam&r&m 6a 39 . 

p|^5 5a 70ujiix80ua , n ifeft 6 6a fiO 

40ujhx80jlUJI 

^n«6 ±W«&|-Ett 6a ^J^ttftftt 71 _L, 
^MfifeM^tf^.^-aW^PTMii^GaN ♦ LED 7D# 1 

^M^J 6 

T<nftA«fl-. SB*, fJ3^#K# 6b raUfl. JW.BIrTBIWIB 
if* GaN • LED 7C# 1 W»*ffi«. fiJi. 6b ^ n 6 ^« 
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h-h m&jmmm * ^m^iw#«e^^e gsn • led tc# i ^ P &m 5 & 
^mm 8 

mi2Ammi2zfr%m^&mMM®Gatt • LED^#iift«raw& 
i-i ^e«jMmSo ^mm&m^mm 7 p^j 72 w*r#i»4MHfc 

50^x100^ , n&fomm$&mi&%ftmytmL* mm, R-*&&^®.m%. 

tarn 5 m^&m&mfa±&^^wmnm& led *r, 

m* ran, ^««%LED^^A»«Ad«»»xtejiUE, iMiw^rsj 
^^it*, W"jjEi«j±^i loov & fa jzift zov &jm&mwm&& 

T^iM.^ ( GaP . GaAlAs ^) 0T^/£#J LED 
ftattttffl LED *TWiS, rtg&^GaN • LED7G#4$mtfeM§iFo 

^M^a 9 

m 13 A^^lt^l^^^^EX ( GaN M LED«r)Wffl«H. 
^^#&M#JWGaN^LEDfl*$#ffi£^ GaN • LED 1 ^M^^^ 

GaN • LED 7G# 1 ^ P n ffe&ftj Si Zl^TC 
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« . 1 ffl P 5 W Si =MM 2 . « • « 

ft GaN • LED 5u# 1 » Si =«W56# 2 **• GaN ' ^ * 

w»m*m**a* » * 12 ** MW **^"* i J; T 
si 2 m p «fcMS«»«as io **itt*a isa aa a u it n 

amis. a*. aim i3.«»wa9«B»*»*«-t*««» 

15 . GaN • LED jtW 1 I 5 tf^' 

MT GaN • LED 7U# 1 * Si =*«56fr 2 13a , 

13b SMWI»4MMWI«*ttflWMt» 18 ««tt*. «• * 

« iJli*GaN • LED7C#l^W*^K^»^-« W± * maj '^ 
ft, 4 GaN • LED S# 1 M P *« 5 -«, *«Wffl*» GaN • LED7G 

(H 4A , ffl 4B»ffl 4C 37 tf* 

. tt«JWSMpfe®5tf***^«» Wffii# - BP ^- 
M. GaN • LED 7C# 1 SMMWffitt***** 15 fi-t* 6 *^ 

# 1 

14 ff*. Si -®t7C# 2 fD GaN • LED 7C# 1 
a*ffi^9l««*-«l«naGaN • LED7C#1±. «»• Si -S^TC 
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# 2 iftiEfRjItf^fiE^ 0. 9V , foj GaN • LED tg# 1 ifctofi&gfaffefl&Ift 
0. 9V ^Jggp»J^ 0 Si -^^7C# 2 ^Ml^*^*ffiRT^^ 

10 V Pftj£, IrJ GaN • LED tc# 1 »niftIEfo*JEteTO:£ 10V RftE 
glJ¥. *^GaN • LED^#1 WJEftW^«AlOQV&& f 'fi 

^SMltftldf^r&M GaN • LED7C#l|ftMC 0 

Vftitt. &UHi&GaN • ledtc#i WiEfattH;*ffi> fiffl4OTtfeJE# 
*J*VfK Vbl, Si~^7D#2 WiE(njX^%JE> S^*^%jBEMJ 
& Vf2 s Vb2 , GaN • LED 7U# 1 WXfEfcJEA VF , H^: 

Vf2 < Vbl 

Vb2 < Vf 1 

Vb2 > VF 

m i5A mm isb %mm*mm®m GaN • led tc# i #m&$»suu£ 
j-smmmm* tamm^, GaN • led tc# 1 ji^m^s^ 30 _h® 

flilkmm^GaNMWmsl. nglGaNM32s InGaN^Jg33, pMAlGaN 
M34^pMGaNM35, n g GaN Jg 32 W±ffi 

BMWfe, ffiTaSPW n M GaN M 32 ft±ffiftMft*& Ti *n Au sljtftft n % 
« 6 . £±ft*W n M GaN M 32 W±ffif«*«JgW±« W InGaN 

?g&M33, P ffl AlGaN g »4 lUA p ffl GaN Jg 35 . «Jg* p ffl GaN g 36 

w±®^Ta*«rttffiwaw*«, wmhjw p 5 . 

GaN . LED tg# 1 M^MR-tM&jkl&Z) 0. 28mm MJEfiMo 

mmm®. tarn i6A mm i6B mm si -«^tc# 2 h n mmm 

« 20 rtiia:Wii#i6^A^^^ p 21 , 

lov mi&.&m,*- P 21 *q n seam 20 c n 

fl4^f*Ett)±*rt Si ~^7U# 2^p%S7^n4t8, p «ft 7 
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9lttC*»fi' » *« 9 • Si 2 **** 

A 0. 32mmx0. 45mm «, 

Tff> ift*^Si-*«7D#2±»«GaN - LED 7G# 1 
1T5fcifc*. &@ 13 LED*T*. Si H^7C# 2 flIGeN • LED 

^it Si 2 W P 7 3Jt* GaN • LED 7C# 1 
6<Jn%&6, Si:i«*7C#2ttn«8**GaN • LED *6fK tt P % 
$ 5 , Si -«7Dfr» GaN • LED ^#^WtfLMR^«H4fci«WW* 
»16.3W±-3ftffittGaN ' LED7C#1-^^^MM,^M7C#K 

mm 13aJb2JS. P *«7 W3S»#ft» 10*ig|iMBSB lSbiWffl Au 31 

ftjg. JMftSfWt* i8«Mf*t«i«ti:*. »SI*nffl is 0hriK* 

$P±0f^» *^Si-«*7G4*2*IGaN • LED7U# 

iwia*fi«4««w«:*7cfr» Hft*gia«* isa . lab^raraqi* 

feffitt, ft GaN • LED 7C# 1 Si ^f^t 2 WiEfo 

%ffi»3SW*ffi.I«3GaN • I^^#l«P»jEft*JE<£Si=«l7C#2 

#J GaN • LEDTGfM&tift**- 

^^fis^J^ GaN • LED7C#1, 
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♦Mtt, XH 1 **:*^- n*3K6^^fflW®^iX^lGaN • LEDtC#1* 
ffi$lW+5E^— • ffiffitt^H 4A ffiTFtfmMttl GaN • LED 7G# 1 . 
*£^#W;fc>h«Mfc*i o. 34»m MiE-jJM, »|5F#-%»fcW n %ft 36 X 
KMHWWiWiSr7C#*1B«W— . BP^ift^lW GaN • LBD7C# 
1. #S4A!U&BHB0P3*toGaN • LED7U#1*BI£, ^*7G#;^Hfc'h 

a o.68 <aK*ffii«#itJipsii.26ft. ha. afc«iM*SfittSi 

mm, &*mnm*, mm* f&mimm&m&mio m 
mmimvkmm&. ^mmMmmmmit^mmmm ie ^mmm 
&® io mmmn&m&*i&mft®m&Rmfcm±MQL&* mm, &t 

(bttft*MH 16 K3S»&&9&tt 10 &W 

GaN • LED 7C# lWp*i5^f Si 

-®Wtg# 2 W n ft« 8 , 0flHM. p %® 5 TffiW£*M£ffltt:>WBJli6 

mm, ftBLLfllUWl'i MM^Mfittll> l2Bl*Si-«W7c 
# 2 » p 7 » n 8 J^MWrflWHrTtMB . <Me» flUM*. 

GaN • LED t£# 1 &tl p fe® 5 IB n 6 ±7£j£o 
JEW, eiSiHW7n#2Wn*«8J|l*itofcB. *f#GaN • LED 
7C# 1 69 P ftft 5 3j#o GaN • LED 7G# 1 fl8®«£i3fl«I^^ 

mm, S« Si nM7£# 2 «i±ffi-«W p 



25 



n&m&m--%fofrm, gp^iBsww. <a*&$#w^ 

#JbJ&&*^ 9 4*fiE Si na^7C#±»« 6aN • LED 70#, 
^MW. #GaN • LED76#±mSft«J»J^^^Si— ®W7C#o 

S 17 LED *««ffr*#W1H«ffl. 

7C# 50 $ P 54 fP n *m. 55 , Jt4< , p «tt 54 'JSA^^ES 
]g 51 _b^?L4>3£$cgJ GaN • LED 7C# 1 W n l&fi 6 ±, ^|H*S£gc2J— 
50 W p 52 ±; In 55 IW&AT&J&ttJgraft 

IUR 51 Jd££3L i: t , &&a GaN • LED 7G# 1 fit) p &® 5 Jb, HRt&ftSI 

hMtc# 50 m n 53 ±0 mfc> — «Wtc# 50 p « 

fcll*, A GaN • LED^#l^^®^I^^Sm-h^m, {B£ 

$n«a 11 

mSi-W&Tttt* ifi GaN • LED^#2PF#JSi 

ffl 18 *{5«j*W***ii«W LED OTflWfHt&ttlftttttftltt 
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mmmm 20 km®, w.&n mmmu 20 ^mnnmm\^mM^m 

57 ±M&m P 21 ffl&ft P 58 „ itb^h, s^®^^ 

am , &m is #f ^»f® ^^^^mfc n mmmfa 20 bp n 

&mmn 20 ±mwjm±mmmm 9 m^mmmmm 

GaN • LEDtc#1 0 <B^, £*&tt0f(j3, GaN • LED 7G#1 W n 6 
^/a*^TK*Jfc9l««^»#^:WffijR. fcjg, ^ GaN • LED7C#lWn 

6 SI Si ~«f tg# 2 W p feft 58 M^ia 59 j£», 18 
ffl£BW»^4». # GaN • LED tc# 1 fiO p 5 *P Si 2 ft n 

&*&mw*. jagsn . led tc# i m P it& 5 m±^ 

Si Zl®#7n# 2 GaN • LED 7C# 1 fifj&Efe 

mm 9 mwnu&mtt®mm®mmm%cm 0 

12 

GaN • LED7C#^Iz:*g^7U# 0 

ffl 19 *a«CT*:M:&J|ffl|tt LED <Tf fid«#^«F«Mft|«BB. 

GaN - LED7C#1. ^M^^M 30 ±. & GaN • LED tc# 1 ft 

«*m*«t|*»jA p S4*«*B* 61 m n 62 Jg 
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ufttt tft Km&mmm%%&* «w. -^tc# eo m P 

**K* 61 Jffl GaN • LED ft* 1 *|S3ft. ^««t*±«**« 10 ^ 
GaN • LED 7tW 1 fH±*«&fr 60 *#tilttJft. 

±3^^itw 9-12 

«±««t« 9 * . Si -mW7U# 2fi^nlt8 #3j*P GaN - LED 
fctf , GaN • LED 7U# 1 W p 5 WT2f£»iB*W:ft * Si -ftW 

^±Jfc#*3««^^*^*#a«K**T**GaN • LED7C# 
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GaN % em* w^ses , mm& GaN mmmmmmm±& 

tc#- f^A»«7B# 2 , »B Si r*tf TGfMMBnH 2 #r^*& 

£ffl20W£***if» f KHt7G# 2 SI LED 7C# 1 & 

««£9ittme 13a M&mm 15 _t„ led tc# 1 ^s^gw i a witra 

±W^W«««*K«, & LED tc# 1 m p fi4*##E«i&I n M4&## 
EMJcMfm P 5 «I n ffi&R 6 JWfiTar. SAttm la m^M 

8, ^^^^7C#l^nA«ft6«ip««95^. LED jc# 
1 ft n fflfeft 6 p ffl&ft 5 , ft^&mttMffimjuft 2W7, 8 . 

£MK&7G# 2 l»«fi7 ft«ffi)eiAfim« 10 10 

mm\m n *=mmmm nb mm. numm 1 2 Asjfettttjii is m 
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au mm******. ^«*«^«e*** ± - 
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mmm mm au mm, aa&ttjais, mm— n &m— mfr±x&i 

m-^mm^m- a u -au mmmm a u -ai 
m-wmmjj&t < sbb > ^ 

^H#^^rfe. ACF& 
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trsfe. mmiEDTtmmxm, &m si ^afi 1 led led 

StfflHM LED 7&fM #JX2o ft**?**)*. B31A»ffl31B^«lLED 

^ i ffsft4M*tt&^#4£jl. i£ led tc# l , #J&& WT#r^P#mi 

ir5fe.»£5**la±«GaN»WR3U nMGaNM32. InGaN 
33 ^ pi AlGaN M 34 £1,5. p M GaN M 35 ftJMMIl^fltftfR 

X#±3fi*#fl^»3ft»— W^^Mfii**!! n M GaN M 32 Wrt 

ftittffttJfll. »ilB3iA*iB3iBjJracWaJ#»3Ktt#Siaft. £ 

n S GaN jg 32 W±BlWX^ A±a»fllTaffa*lfr*K. 4 ni GaN 
g 32 W±ffiW±&«±. InGaN «ttJg 33. p M AlGaN Jg 34 p M 
GaN Jg 35 ^W^If»MJi#^@T*. 

^fe«ttlBlJg» 4pl GaN M 35 W±B7&J«fc Ni ifU Au ^j£#J p 
5 o lEnl GaN M 32 W±BWTa»Jb^** Ti *P Au &j£fi<J n feft 6 . 
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# 12a 12b . tttMl , 12a SI 12b &f^lfttt#&i£fi% 

led tc# i . ^jfc, tam^m^mw led tc# i £>M&ja&&£jra 
aw led tc# i ±^^tt#o fmmtRJk4E&to7tft±mf&. 

ihLED7C#lWmaiflttfli|^T35F. IIS5itlaWfi)t, «tt 
!»3&R la ±W LED 7G# 1 SfeJto&^Jtio j»Jg, JftSSiff «g la 
$T*T. jfcB, #f$Jt*&;gfl«J&#, ^fRj^^rLED7C#l < LED /I Jfl 

2) o 

^ffl 21 m^mm s2 ^^^^12, # led t£# 1 

Si -®^7C# 2 ^jftfirMAdgi^ (EMJt) o M&mKteM 

& si -^wtc# 2 ses led tc# 1 „ m 27 A^ft^atixtis 

Jt 90 „ LED tc# 1 „ &RmJ& LED tc# 1 ffl&ft 100 £fS]#J^m#Jg£lio 
«#»tt«W«S^«»I2, IT*. » LED tc# l W^mMfitt 

mmmfaTjj , it led tu# i si -wmjtw 2 mmx 90 „&jg, 

LED 7U# 1 GMMftttSffi Si n«#7G# 8 OgEH 27 

WBm) ftj&g, — i&ifcifcMibtt 11 . 12a. 12b;filffe&7. 8gjH, 

7 > 8±, & led tc# i mtimstthws&m si 
-*msftg# 2 ±. led tc# i mnmrnateMmmmfem 

Si -SWtc# 2 ± (S)tttl2) . LED 7C#fif| 

15Min ^T*iI&#Jti£&, LED td# 1 fD Si -«tf7G# 2 ;tfij£& 20pm 
jttJs, ^ffl 21 ff^WB S4 ^^JfJjX^:, XtfiZW LED 7B#. 1 jfD Si 
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»3tM»>t***«;^. n 28 **jj*tt«x2*. *>t 90 mmmft 
&m 21 ws& S5 ^w^xa+^^wawttiiiftft^^.^E 

» S6 (D/BI2) +J»«E{*ifc^aftB«Hjg«gitt« 

mm^mm 15 ±. it si h^wtc# 2 9 ®ft#%i£*§s 

Sfc 14 X5T3t«e«»I5 , i&m Si rSf7U# 2 fimffifefi 9 

#31 S7 &M3mm&JC% C W/B X^)4«, Si Zl *»tc# 2 

m Mm 10 ^b-^i^ssi i3b zmmm n mxrmm. 3\mm&M 
±mnimaa&mmmxMm ismmam, mm® 20 

^MiOjfe^ LED t6#— «W*«Lhffittft-^ 
&)f LED 7C#S«»*>1 JRW Si -««g#±. 

14 

mmmmEf^m^mE led ^#-*Aer%«LtjBtt«*gjft. sj^±^ 

»-»a«^«fe*5ia«*W«l*»«±ttfi t led 7c#*» Si n«#7c# 

H5fe, &it#7S22 Wmsll^LED^X^:^, 22 
S12 #W««a3SX2+ , ft LED 70# 1 

^S15^4». ^Si -a < t7C#2B22S^PJ^i^«^6tJ$^ 15 
± (#MS20) . SB*, ihSiz4Rtr^6#2W J ffBff*«9«it^*tt* 

m H is , si n©W7c# 2 ^ti*i 9 m^mm 15 a 

£3& sie ^WSit^iS^. x*-^ft«g» 15 _tw si r«tf td# 2 
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ses led tc# i . nmw, Mft, #ledto# i tt&jM&a&ttffijgffl 

T3f , ifc LED 7C# 1 Si -®^7C# 2.^, LED 7C# 1 ift^Mft 
&^Si ~a^7G#2#Jit&7, 8ftj&g,— iiifc^MfittlU 12a. 
12b fti&&7, 8^M, -3&&qA$U @/&&ftM:o 

7 8 ±, # LED t£# 1 il^m^Ott^i!! Si 

tc# 2 ±o jg^jg^, led tc# i muffiLm&femmmmfem si 

^7C# 2 _t„ ffl 29 Efrg^ LED tc# 1 ft Si ~W^jt^ 2 „ 

^T*, ^SSl7^fi<J^^X^ (I/BI2) + , SiZI^WTC 
#2 &<J^^#g|J 10ft£-3|*fe*g&! lSb^lf^^f^ 17 

m±mn~wmmjjm&if led 7n#^^jt^w si -unit 

1T3fc, ^E«ff S21 #m LED jg?fl2;£Us, S22 

^ti^;, # led tc# i &m&mmmm&&mmm?Tftm 0 
»j*tt«-w:r2+, s# 90 ^i^wio2 zmto&miMtm. ® 

33A mm 33B *&*?&*f7gift£tt Si Ztf7C# 2 MSIDffig, 
Si Z1^^7C# 2 £ft n ££££ 21 ftjk&femmA&mft^M®. p 
##E^22, #»^fi|6l*S?*JBE«3e* 10V «Bfi. £ Si 2 
W±flPJW p 22 ft n ( n £4*#tt|£tt) 21 ±, # 

3»&E& Al &$|& P «ft 7 ft n 8 11 ft 12 ^JJJft p ft&g 7 

ft n s ±fg. P 7 m-BjH¥%mmm&m loft^m. 

& Si -SW7C# 2 WTffi^i Au I^J^WW®*^ 9 . 

STF*. ^tfffl23^mS24^WS>t^X^o Afttt. JBshP*^- 
rt&5a-Si-®W7U#2, mWmkfr&JmM LED 7C# 1 . W5fe. 
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® LED TtW 1 »*«fc»rtWlfi*AT^. it LED 7G# 1 «3£ft# Si -M 
Wt&# 2 ftg£)t 90 o «Jg. LED 7&# 1 M&UZim Si Z1^7C# 2 fft * 
®7. 8ft&g, -&ifc LED 7E# 1 WfcfiWH Si 2 

ttn . 12 mm, -i&MK^ mpmznwo iM^iflW 

|gi£«. l^^Dfrl«t«flOtt*/*aB^*SiZI*»7£#2±<« 
UTF, 13 WMtimtoJT&%M&m S25 S28 grft 

mis o 

16 

LED 7ti#Sl Si -«*7E#«1f tttf 

Htffc. ^EfltfrT» S31 LED JUTFX^l^, £11 S32 3?W#tt# 

^x^4« . m led tc# i &m%immm&%i&&ftft3&* 

7C# 2 W p «*« 7 *P n 0814$ 8 ±^«Mfltt 11 > 12 30 ). 

gTF:fc, ih^^Si=l«flf7Cfr2«*>f-W»ffi*ff9^»i»M-» # 
*tf"*tt«*#±. £3S S34 #4^Jttt»l^ S35 ^*#v»t* 

S35 m Si -«7&#2SeS@g|IJ^I^» 13a 

15 , Si H«^7C# 2 6Wffi« 9 15 

S37 ^wBjtaasxa*. xh 1 *** is ±w si x&wtg# 2 

BfiS LED tc# 1 . #*fflW. HT5fc. * LED tc# l ftt&«£7£j£&«iBl«J~F;fr. 
it LED 7G# 1 ©lifi: Si 2 . &Jg. LED 7D# 1 ft«ftXtf£ Si X 

«tf 7C# 2 ft « 7 > 8 Iftft g , — J4ib LED 7C# 1 W ft 1 1 > 
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m, led tc# i mammae si -&wtg# 2 s mf^mmm^ 

S37 ^W^f^^xs ( w/b x£) si z:©#7c# 2 

^sas 10 ^^—^(^i^ 13b zmm^m n mr&». nmm 
20 w4m?#&*s«. 

$Sfe#J 17 

&%mm 13 (a 21 > mm&&mm&ft&&im7uflrMt&m± 
mm, te^mmm*, mi&&mm ah *^^eledtc#w«±^o 

® *ffi& LED 7C# 1 8tJ*j§^J§® 31A mm 31B #f T^gft LED jtW 1 fiti*£ 

»*jR±*«RW. ^mM&T, mwL&feM Au &ledtd# i 
mmm is 

&£ifc0i 14 Cm 22 ) »fflflttSffitt#fe«LED7C#W*a± 

^M^a 19 

ft. mrnrnm is bp, mv&&fn S4i ^ led mjfx^. m S42 
*flMMR^ei«. * S43 ^m^mai&mmx^ nsu 

X2, j* S45 2*tttt«X2, g S46 ^W^X^> m S47 D/B 12, 
mS48^Wf/BXEo 

mm Au %Lm&&mX®.mto Si z:fctf^#W%8Lh#i*Wi2. f&jfc 
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i*. «Stt«6#H. BP. *W*fl«SBljl»»U»«JFI*> *S52 
$ S55 »mt*m*tt* % S56 »fft*M D/B X*, * S57 »»M 

-»****bjib. *#. iP«*mmB«^«»s-«s. ***** 

**. ^Tit^***^**^^**^*^^* 1 ** 
M*qma*»**«»-««s*Tmm*fiwnai. 

P ' w&fT* sei led *#i*mB. S62 prnmiz 

j£X2* . Si -**76tt 2 ft p tt&ft 7 m n ftlfett 8 

# i tt*W*Wffl*fl-F:fr. it LED tc# i «ifiia* Si I2«*7G# 2 

ft£*. *J@. LED7C#lft*«W«SiZ««7C#2ft*«7. 8W 
—ait LED 7C# 1 ft%&*« Si n««76# 2 ft^Mftft 11 * 12 
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m led tc# i m&WLMa&mmm si -«tc# 2 ±.«««a£».- led 

# 2 _fc**«#. ant, *#tt&fe5c# 1 gOKSaaStt la ^i«}±^ 

mmitw 2 mm&^&m 10 , ^Em^mm^mm^ m 35 
mtummK 90, ^#102 &»h&mi« 105 ^ww^jk. 

#Jt. mmmm&mmm^^m^ c&m® 28 > „ mm see 

m-#, &mS67^*, SJHim7C#2Adir9%«9 49T. 
4fcrc#«i»*tt«3fc 14 «£&3ftlflMg% 13a ft&ttft 15 ±#m$l 
( D/B ) o 

^Ss68^, $khh^c# 2 iom%-3mm 

%13b^|lM9lttl7ttm£jft (f/B) , ft£, ft£Nfc*fti8#tt. ft 

a«»««ifflw^##»*7n# 1 ft4&5*&%gc en 20) . 

39 



*tt±Jlf«*»*#. telg*&!8l&£ft7D#. 
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